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(54) rMflPOMEXAHMHECKAH flOPHHPYK)- 
UJAH fO/lOBKA fl/lfl PACOJMPEHMfl TOO- 
PMPOBAHHOrO Fl/lACTblPfl B 06CAflH0l/l 
KO/IOHHE . 

(57) rnflpoMexaHMMecica« AdpHMpyioinaa ro/io- 
bk3 pnn paciunpeHMj? ro<t>pvtpooaHHoro n/ia- 
cTbipfl b o6caAHow KO/10HH6. flopHMpyiomafl 
ro/iosKa coaepxHT KOHyc-nyaHCOH c npoAo/u- 
mwmh npo4>MnbHbtMti KaHasKdMH, icopnyc c ca- 
Moyn/iOTHfltoiueftc* Tpy6waTofi Ana<t>parMOM, 
CTynsMMaTbiMM b nonepemiOM C€»(ennn dkh3- 

MM M paaMetUeHHUMH B HHX BblABMXHWMH ceK- 

TOpa mm, cTyneHMdTUMu a nonepeMHOM 
ceneHMM. 4 u/i. 



H3o6peTeHwe otmocmtc* k ycTpowcToaM 
Ann peMOHTa o6c3ahux ko/iohh He4>T*Hbix, ra- 
3obwx m Apyrvix aceaxMH c ue/ib»o bocctbhob- 
neMMfl repMeTMMHocTM m ynpoMiieHMR ctghkm 
jco/iohhu nyieM ycTdHOBKM CTa/ibHoro n/iacTu- 

pfl M C03A3MMH Hanp»)KCHHOM CMCTCMW 06CdA~ 

Han Tpy6a - nnacrupb. 

Ue/ib H3o6peTeHHji — yeeAMMeHwe 3<t><J>e*- 

THBHOCTM Pd60Tbf fOAOBKH 3a CMCT yBe/lMMCHM* 

paAwa/ibHoro ycMAMA na cerropa u yaeAMse- 
Hue cpoica cAyx6u. 

Ha 4>nr; 1 npeACTaBAena AopHMpywmafl 
ronoBKa. npOAOAbHUft pa3pe3, b ipaHcnopT- 
hom nonoxeHMM: Ha 4>wi\ 2 - AopHupytouiasi 
roAOBKd. o6iahm bha. b pa6oseM nonoxeHMM; 
na <t>Hr. 3 - to xce. nonepesHuft pa3pe3 npii 
pacujMpeMMM ceKTop.OB b Tpy6e c mm hm Man b- 
how toaiuhhom cTenKM; na 4>nr. 4 - to xce. 
non peMHurt paaped npn npMxaTMM n/iacTbipn 
b Tpy6e c MaKCHMa/ibHou toaiumhom ct hkh. 

Thapom xaHMHecKan AopHMpytouiaa ro/io~ 
BKa coctomt M3 Kopnyca 1 c OKHaMH, Bunoii- 



HeHMoro b BMAe ynopHux <t>A3HueB 2 h umamh- 
Apa-K/ieTKH 3, 3dKpen/ieHHOM MexAy <$>naui\a- 
mm. 0kh3 Kopnyca ewno/iHeHu cryneHMaTUMw 
b nonepeHMOM ceseHMM. Ha nycTOTe/iow 
CTBOAbHOM MdCTH xopnyca raflKOH 4 3aTRH/TU: 
KOMyc-nyaHcdH 5. ynopnue 4>naHMW 2 w- um- 
AMHAP-K/ienca 3. UMAWHAP-wieTica 3 <t>MKCMpy- 

BTC» T3KMM 06pa30M. MTO fl AOCKOCTH 
CMMMeTpMM OKOH KOpnyC3 M yCTaHOB/IGHHblX B 

MMXCTyneHHaTwx o nonepeHHOM HanpaoiieHMM 

CCKTOPOB 6 COBMeiUeHbl C n/IOCXOCT»MM CMM-* 
MGTpMM npOAO/lbHUX npO<t>M"lbHblX K3H330K 

KOHyca-nyaHcoHa 5. Ha CTBOAbiion Macm xop- 
nyca no a um/imhapom-k/ictkcm 3 m ceicTopaMM 
6 pa3Meu4eHa caMoyniioTHsriou<ancp Tpy&ta- 
Ta» Ana<t>parMa 7, aaaMMOAeMCTByioiuan c 
GoAbiuMMM ctyneHPMM ceKTOpoo 6, 

Yctpomctbo pa6oTaeT G/ieAytoiMMM o6pa- 
30M ( <|>Mr. 2). 

■flpw cnyc.K b o6caAny»o iconoMHy 8 hmjk- 
hmm KOHeu ro(t>pnpOBaHMoro nnacTwp« 9 pac- 
no/ioxeH Ha KOHyce-nyaHcone 5. npwMeM 
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BorHyTwenyMM nnacTUpn bbcachu wynvipawT- 
-q b npoAO/ibMwe npo<J>wibHwe KSHaaxw xoHy- 
nyaMCona. nnaciypb mbact Ha wTaHrw 10 
* ero oepxHurt kohou 4>MxcupyeTcn t puom 

CMflOBUX UM/1MHAPOB AOPHB H/1M rHAP0MCX3- 5 

HvmecKoro nicop«. 

npM C03A3HMM pa&OMCrO A3BneHW« AO" 

pHwpyiomafi ronoBKa bxoaht b nnacTbipt, pac- 
ujvipflfl ero ao nnoTHoro koht3kt3 c o6caAHOii 
Tpy6ba. rioA AiaefleHueM caMoyn/ioTHfciotuvie- 10 
cfl kohuu uwnMMApMHecKOft AMa<t>parMU 7 

11/IOTHO f1 plDKMM3K)TCW * CTCHK3M T/iyXOrO yf- 

/lyOneHwn A. co3Aaoa« repMenmHoerrb b pa6o-. 
sett KaMepe npaKTMHecKM 6c3 paAwanbHoro 
pacuJMpeHMfl. * . ^ 

UeHTpanbHasi nacTb Awa^parMW 7, pac- 

UJMplWCb, B03AC«CTByeT H3 BUAOM>KHWe cex- t 

Topw 6, npn*MMa« mx k neAoxwMaM ri/iacTbip« 

' (<t>wr.2). ■ _ n 
npw 3tom ocTanbHa» 4adb pacuwpnio- 20 
meflc* Awa<|)parMu ynwpaeTCJi b HenoABW*- 

Hy K) BHyTpCHHIOlO * flOBepXHOCTb 

UM/iMHApa-Kne'TKM-. . 

Pa6oMne <t>yMKUMM nepeHecenw Ha 6o/iee. 
npOMHy*o m AO/iroaeMHyM) 14W am h AP WMecxy K) 25 
Macib AMa4>parMW. 

. UwiMHApMHCCxaw Ana<t>parMa, pacujMpa- 
acb, ynwpaeTC* MacTbK) CBoeft BHewneA no- 
apxHocTM b uw/iMHAp-K/ieTicy. B pe3y/»bT3Te 
na Awa^parMe bo3hmk3k>t npaMoyro/ibHwe 30 

BWCTyflW MAM BnaAMHU (B 3aBMCMM0CTM OT CTe- 
flfeHM BblABMXeHMK CeKTQPOB), COOTBeTCTByiO- 

lUMe'onopHOfc noBepxHOCTii ocnoBaHMH 
icaxAoro ccxTopa. BemwMMa buabwxcchmsi 
cexTopa xo/ie6/ieTC» b 3aancMM0CTM ottoaium- s 35 
hu oreHKM o6caAHO« TpySw, nannmiw mam ot- 
cyTCTBuw nnacTwp«. 

Ha <t>fcr. 3 m 4 noxasaHW npeAe/tbHue CAy- 
Maw BWABM)KeHM» cexTOpoB noA H3rpy3xofl: 
npw paciunpeHMH B.Tpy6e c MMHMMaAbno* toa- 40 
miiHOft cTenxM^Mr. 3)m b Tpy6ec M3KCMM3Abr 

HO& TOAIAMHOft CTCHKM C IliiaCTblpCM {<t>Mr. 4). 

YcTynw. KOTopwe npw stom 06/ieraeT Awa<t>- 
parMa no nepviMCfpy onopnoa noBepxHOCTM 
ochob3hwr cexTOpa, He npeBbiuiawT 3-3;5 mm. 45 
npw cr/iaxeMHux icpoMicax m MMHMMaAbHwx 
3a.3opax b oxHe MexAy cexropoM m xopnycoM 
. MCKHK)MaeTc« npMMwna 6ucTporo pa3pyiueHM» 



peawHU AMa<J>parMw: 33Te*aHMe m nocAeAy*o- 
me 3ameM*eMM .flax o cnynae nopuaa am- 
3<j>p3rMW H3 ydyne (nocne A«MTe/ib^or» 
axcnnysTauMM) a roAOBKe yAaeicn Aerxo boc- 
CTSHOBMTb Heo6xoAHMoe AaB/ieHwe m 33Bep- 
uiMTb ycrraHOBicy n/iacTupH 6e3 sospw^ m 
ocno)KHeHnft. npw nopuae AMa4>pa^u yieMXS 

>«MAKOCTM 003MPXM3 TO/lbKO Mepe3 3330pU B 

okh6 MejKAY cexTopoM m icopnycoM. Tlpw xoao- 



eovi nocaA»ce cekTopa a okmc cyMMapHaa nn^- 
maAb 3a3opoa He npeBbiiuaeT 20-40 mm . 

ySHTUBafl 60AbUJOft K03l|)<t)MUMeHT conpoTMo- 

/teHMfl y3xoro meneBMAHoro 3a3opa m nepe- 

XpblTMW OCHOBHOft erO H3CTM peaMHoCi 

Ana4>parMU, HCo6xoAMMoe AaaneHwe mojkct 
6wTb nemo BOCCTaHoe/ieHO HeaHamrrenbHbiM 
noBUiiieHMeM npon3BOAWTenbHOCTM Hacocno- 

roarperaia.- 

CyMMapHOQ psA^a/ibHoe ycwnwe. pa3BM- 
aaeMoe ronoaxoft. nepeAaeTCP He na 12, a na 
6 DUABWKHuxceicTopoe. CneAOBaienbHO. npw 
3tom xe pa6oseM AasneHMM ycwnwe paAManb- 
Horo B03Ae«cTBiifl cexTOpa na hcaokmm ro<|>- 
pu BoapacTaeT o A»a paaa, mto rap3HTvipyeT 
nonHoe npMxaTue n/iacrwpfl* . 

OopMyn3M3o6peTeH>i» 

TMApoMexaHMMecicaq AopHMpytoman rono- 
Bxa Ann paciuwpeHMfl ro^pMpoeaHHoro n/ia- 
CTbip». e o6caAHOft icorioHHe, BwiKwaioiuan 
KOHyc-nyaHCOH c npoAOAbHWMM npo<t>MAbHW- 
mw K3HdBX3MM, Kopnyc c pa3MeiqeHHwMvi e 
HeM caMoynAOTHaiomeftcn Tpy6Maroft A^a^ 
parMOft m BbiABHMHbiMH ceKTopaMM, CTyneHsa- 

TUMM B -CeMeHHM. yCT3H0B/ieH HMMM C 

B03MO>KHOCTbK> B3aMM0AeAcTBM» 6onbiue« 
crryneHbio c Awa*parM0A, oTAMMatomancn 

TeM, MTO. C UenbK) y Be/IMMeHM» 3<t><J>eKTMBH0CTM 

pa6oTW roAOBxw aa cseT yaeAMMeHMP paAwa/ib- 
Horo ycMAM» Ha ceiaopa w yeeAMMeHMH cpoics 
cnyx6u. BbiABMxnue cexropa oynonneHM 
CTyneHMdTUMH b nonepeMHOM ceMenwM. a xop- 
nyc MMeeT cTyneHHaTwe a nonepwHOM cese- 

HMM OKH3 HOA BWABMXHbie CdCTOpa. flpMMCM 

nnocxocTM cmmmctpmw okoh xopnyca m npo- 
AOAbHwx npo<J>MiibMbix icaHaBox KOHyca-nyaH- 

C0H3 COBMetUeHbl. 
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.prtog • Has rtsoped sectors matching stroller housing and proflfod 
grooves of contcol punch 
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Enhanced efficiency of tho hesd tor expanding the corrupted pstch 
Is due to the Increased thrust on the sectors* end its longer service 
life. The extendable sectors are of stepped design matched by the 
steps of the housing . The symmetry planes of the ports In the housing 
and of the longitudinal profiled grooves of the cone-punch are 
aligned. 

Th* hydrotnochsnlcsl head Is towered to the casing string (8) 
so that the tower end of the corrugated patch Wta on the «me-punch 
(6) and the concave part of the patch engages the longitudinal 
profiled grooves of the punch. The patch is held on the rod (10) and 
Its upper end Is then fixed by the actuating cylinders of the mandrel. 
"*Se pressure forces the cylindrical diaphragm (T) to bear on the 
n of the blind recess ensuring hermetic! ty of the working space. 
USE/ADVANTAGE - Repair of casing strings of oil. gas and 
vther boreholes by Installing a steel patch. Enhanced effectiveness 
of the head Is due to Increased radial stress on the sectors. 
Bul.»/7.T.W. (4pp Dwg.No.1/4) 
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(54) HYDROMECHANICAL CORING 
HEAD FOR EXPANDING A 
CORRUGATED PATCH IN A CASING 
(57) Hydromechanical coring head for 
expanding a corrugated patch in a casing. 
The coring head contains a conical ram 
with longitudinal shaped grooves, a body 
with self-sealing tubular diaphragm, 
ports with stepped transverse cross 
section and extendable sectors of stepped 
transverse cross section disposed therein. 
4 drawings. 
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The invention relates to devices for repair of casings in oil, gas, and other wells with the 
aim of restoring leaktightness and strength to the casing wall by placement of a steel patch 
and creation of a stressed casing — patch system. 

The aim of the invention is to improve the operational efficiency of the head as a result 
of an increase in the radial force on the sectors and an increase in service life. 

Fig. 1 shows the coring head in longitudinal section, in the run-in position; Fig. 2 shows 
the coring head, general view, in the working position; Fig. 3 shows the same in transverse 
section, for expansion of the sectors in a pipe of minimum wall thickness; Fig. 4 shows the 
same in transverse section, while the patch is being squeezed in a pipe of maximum wall 
thickness. 

The hydromechanical coring head consists of body 1 with ports implemented 
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as support flanges 2 and cage cylinder 3, secured between the flanges. The ports of the body 
are implemented with stepped transverse cross section. The following are screwed onto the 
hollow stem portion of the body by nut 4: conical ram 5, support flanges 2, and cage 
cylinder 3. Cage cylinder 3 is secured in such a way that the symmetry planes of the ports of 
the body and sectors 6 that are stepped in the transverse direction and mounted thereon are 
aligned with the symmetry planes of the longitudinal shaped grooves of conical ram 5. Self- 
sealing tubular diaphragm 7, engaging the large steps of sectors 6, is disposed on the stem 
portion of the body, under cage cylinder 3 and sectors 6. 
The device operates as follows (Fig. 2). 

As it is lowered into casing 8, the lower end of corrugated patch 9 is positioned on 
conical ram 5, where 
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the concave elements of the patch are inserted into and rest against the longitudinal shaped 
grooves of the conical ram. The patch is put on rod 10 and its upper end is secured by the end 
face of the actuating cylinders of the mandrel or the hydromechanical anchor. 

When the working pressure is created, the coring head enters the patch, expanding it 
until it makes close contact with the casing. Under pressure, the self-sealing ends of 
cylindrical diaphragm 7 are tightly squeezed against the walls of blind recess A, creating a 
leaktight seal in the working chamber virtually without radial expansion. 

The central portion of diaphragm 7, in expanding, acts on extendable sectors 6, 
squeezing them against the areas of undercompression of the patch (Fig. 2). 

In this case, the remainder of the expanding diaphragm rests against the stationary inner 
surface of the cage cylinder. 

The working functions are transferred to the stronger and more durable cylindrical 
portion of the diaphragm. 

The cylindrical diaphragm, while expanding, is supported by part of its own outer 
surface in the cage cylinder. As a result, rectangular ridges or grooves (depending on how far 
the sectors are extended) appear on the diaphragm, corresponding to the bearing surface of 
the base for each sector. How far a sector is extended varies depending on the thickness of 
the casing wall, the presence or absence of a patch. 

Figs. 3 and 4 show the limiting cases for extension of the sectors under load: upon 
expansion in a pipe with minimum wall thickness (Fig. 3) and in a pipe with maximum wall 
thickness, with a patch (Fig. 4). The projections, which in this case encircle the diaphragm 
along the perimeter of the bearing surface of the base of the sector, do not exceed 3-3.5 mm. 
Smooth edges and minimal gaps in the port between the sector and the body eliminate a 
reason for rapid failure 
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of the rubber of the diaphragm: inward leakage and subsequent pinching. Even if breakage of 
the diaphragm at a projection occurs (after prolonged operation), the required pressure can be 
easily restored in the head and placement of the patch can be completed without failures or 
problems. If breakage of the diaphragm occurs, fluid leakage is possible only through gaps in 
a port between a sector and the body. For a free fit of the sector in the port, the total area of 
the gaps is no greater than 20-40 mm 2 . Considering the high drag coefficient of the narrow 
slot gap and considering that most of it is overlapped by the rubber diaphragm, the required 
pressure can be easily restored with a slight increase in the delivery of the pumping unit. 

The total radial force exerted by the head is transmitted to 6 extendable sectors rather 
than 12. Consequently, for (he same working pressure, in this case the radial force exerted by 
the sector on an area of undercompression of the corrugation increases by a factor of two, 
which ensures that the patch is completely pressed down. 

Claim 

A hydromechanical coring head for expanding a corrugated patch, in a casing, including 
a conical ram with longitudinal shaped grooves, a body wherein are disposed a self-sealing 
tubular diaphragm and extendable sectors of stepped cross section, mounted so that a large 
step can engage the diaphragm, distinguished by the fact that, with the aim of improving the 
operational efficiency of the head as a result of an increase in radial force on the sector and an 
increase in service life, the extendable sectors are implemented with stepped transverse cross 
section, and the body has ports of stepped transverse cross section to accommodate the 
extendable sectors, where the symmetry planes of the ports of the body and the longitudinal 
shaped grooves of the conical ram are aligned. 
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Fig. 1 

Fig. 2 
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Fig. 3 

[see Russian original for figure] 
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